Fire-eater's lung, an acute exogenous lipoid pneumonia, is caused when street performers accidentally inhale pyrofluids. We report the case of a young fire-eater who, 12 hours after inhaling an iso-alkanebased pyrofluid, developed fever, dyspnoea, dry cough and intense right chest pain. Radiographic signs of pneumonia emerged two days later. Computed tomography (CT) scans visualized an irregular area of parenchymal consolidation with an air bronchiologram and peripheral ground-glass opacities in the right middle lobe. The diagnostic work-up included microbiological and lung function tests, optic fibre bronchoscopy and an in-depth cyto-immunological analysis of bronchoalveolar lavage fluid. Symptoms gradually improved over a few days. A CT scan one month later showed the thickened parenchymal area in the right middle lobe had almost completely disappeared.
Fire-eater's lung (FEL), an unusual acute exogenous lipoid pneumonia, is usually found in circus artistes and street performers. When fire-breathing, the performer sprays a mouthful of pyrofluid, i.e. liquid petroleum-derived hydrocarbon-based products, on to a burning stick. If aspired volatile hydrocarbons with low viscosity and surface tension (e.g. paraffins, kerosene, Kerdan), rapidly diffuse throughout the bronchial tree and disrupt the surfactant barrier. Phagocytosis of lipoid materials and macrophage activation may increase cytokine release and trigger a prolonged inflammatory response. Typical symptoms are dyspnoea, dry cough, chest pain and high fever. Haemoptysis, myalgias, nausea and emesis may be present. Chest auscultation may reveal crackles and blood tests show neutrophil leucocytosis and high C-reactive protein levels. Chest X-rays within 12-24 hours of aspiration, almost always show unilateral or bilateral ground-glass opacities and consolidation areas which are frequently found in the right middle lobe and/or in lower lobes (1-3).
We report the case of a young fire-eater who, 12 hours after inhaling an iso-alkane-based pyrofluid, had no radiographic signs of pneumonia, which emerged two days later. In the diagnostic workup, we performed an in-depth cyto-immunological analysis of BAL fluid, which has rarely been reported. (Day 0). About 12 hours earlier, he had inhaled a small quantity of an iso-alkane mixture (II to 15 carbon atoms ) whil e performing as a fire-eater. Man ic depressive disorder, diagno sed at age 19, was being treated with lamotrigine (50 mg/daily) and carbolithium (600 mg/daily).
Heart mmHg and PaC02 37.7 mmHg. A plain chest X-ray was normal. Although clinical examination, arterial blood gases and chest X-ray appeared normal, the patient agreed to hospital admission for further tests. Blood tests showed a high WBC count with a left shift (WBCs 18.400/~1, 81.8 % neutrophils) and elevated C-reactive protein (139 rng/L), Serology was negative for adenovirus, parainfluenza, influenza A2 and B virus, mycoplasma pneumoniae, chlamydia pneumoniae and legionella pneumophila. Although no pathogens were isolated in blood cultures and microbiological tests on sputum were negative, therapy was started with levofloxacin (500 mg/daily on days I to II).
On Day 2 fever had abated. A plain chest X-ray showed slight thickening of the medial middle lobe . CT scans visualized an irregular area of parenchymal consolidation with an air bronchiologram and peripheral ground-glass opacities in the right middle lobe (figure la).We added intravenous methylprednisolone (60 mg twice a day on days 2 and 3) and predisone (50 mg/day on days 4 to II) to levofloxacin.
On day 3 spirometry showed FVC 4.68 I (83% predicted), FEVI 3.65 I (77%), FEVI /FVC 78%, FEF 25-75% 3.17 I/sec (61 %) and TLC 6.31 I (82%) . Lung transfer factor for CO was 104% predicted. Optic fibre bronchoscopy showed diffuse hyperaemic tracheal and bronchial mucosa, particularly on the right. BAL fluid was yellowish in colour and consisted of 660,000 cells/ml (normal < 150,000 cells/ml in non smokers). Differential cell counts were: 60% macrophages (normal >80 %), 35% lymphocytes (normal < 15% ) and 5% neutrophils (normal <3%). Oil-red-O staining detected lipid-laden macrophages ( figure 2 ). Singlelabel monoclonal antibody typing was positi ve for CD3 (90 %; normal range: 65%-75%) , CD4 (78%; normal range: 40%-45%), and CD8 (9%; normal range: 20%-25%) . The CD4/CD8 ratio was 8.6 (normal ratio: 1.5). BAL fluid appeared to be pathogen-free. Symptoms gradually improved and the patient was discharged on Day 4. At a check-up on Day II , WBCs were 13 .280/~1 (69 .7% neutrophils) and Creactive protein 0.1 mg/dl. Spirometry results were as follow: FVC 5.33 I (94 % predicted), FEV I 4.51 I (95%), FEVI /FVC 84%, FEF 25-75% 4.511 /sec (87 %) and TLC 7.27 1(94%) .
A CT scan one month later showed the thickened parenchymal area in the right middle lobe had almost completely disappeared, with only a residual oblong fibrotic strip. Some para-aortic lymph nodes were enlarged, the largest to approximately 13 mm in diameter (Fig. 1b) .
DISCUSSION
Although this fire-eater presented with most typical FEL symptoms, a normal clinical examination and chest X-ray at hospital admission might have led to mis-diagnosis. Evidence in support ofFEL emerged from a CT scan on Day 2, negative microbiological tests and lipid-laden macrophages in BAL fluid. As in other cases of FEL, BAL fluid analysis revealed a high total cell count (3) (4) , lymphocyte percentage and CD4/CD8 ratio (3) . Other reports of BAL analysis have, however, presented divergent results (2, 5) which might have depended on factors such as composition and quantity of inhaled pyrofluid, time lapse between inhalation and BAL analysis, therapy and presence of super-infections. Like most patients with FEL our young fire-eater was treated with systemic steroids and broad-spectrum antibiotics, despite there being no clear evidence oftheir beneficial effect (6) . Even though FEL usually evolves towards complete resolution within a few weeks or months of onset, serious complications such as pneumatoceles, widespread lung consolidation, super-infections, abscesses, pleural effusion, bronchopleural fistula, pneumothorax and adult respiratory distress syndrome are not uncommon (2) (3) (7) (8) (9) . When FEL is suspected, serial chest X rays and CT scans play major roles in early diagnosis, detection and management of possible complications. Apart from detection oflipidladen macrophages, BAL cellular analysis (i.e. WBC cell count and differential, immunological analysis of lymphocyte subsets) appear to have little, if any, diagnostic value in FEL.
To prevent FEL and lung damage due to repeated aspiration of minimal amounts of pyrofluid over time, which do not trigger acute FEL (10), information should be made available not only to street performers, but also to general practitioners and pneumologists working in towns that usually hold street festivals.
